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Abstract 
 
Accidents at work in Spain represent the first cause of job loss, which demonstrates the importance of Health and Security, not 
only at the human level, but also in its repercussion and productivity. Risk prevention at work is a pending subject at all 
organization levels, including the education area. It is therefore needed to develop efficient actions in matters of Health and 
Security, through the creation of measures directed at workers’ sectors and groups specially exposed to these risks, finding 
amongst these groups the sectors of construction and engineering. In this article the methodological fundaments of an educative 
cooperation model are shown. The educative cooperation strategy is framed within the model of Working With People (WWP) 
and in Project Based Learning, with the objective of teaching the students about the divers areas of engineering and architecture, 
considering risk prevention as the main intrinsic value when drafting a project. The evolution of the model is explained within 
innovative education in the EEES of engineering, as far as integrating the competences of Health and Security in the project 
management of the Project Management Association (IPMA). The results show four main advantages: (1) training from the 
technical, personal and contextual competences, (2) real problems related to the professional area of Health and Security, (3) 
cooperative learning through the integration of teaching-research, and (4) contribution to develop and consolidate policies within 
the Master Plans of Risk Prevention and work in Madrid. 
© 2014 The Authors. Published by Elsevier Ltd. 
Selection and peer-review under responsibility of the Organizing Committee of WCES 2014. 
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1. Introduction 
 
Since the entry into force of the Law for Occupational Risk Prevention in 1995, the developments reached so far 
have been many in the fields of security and health. Nonetheless, the objectives set are still far from being achieved 
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(Pérez, 2013). Here there is a turning point that concludes with the recognition that security is everyone’s, and until 
this awareness isn´t realized, no real results can be expected. Occupational risk prevention remains a necessity, not 
just at human level, but also on productivity (Prieto, 2013). Prevention of occupational hazards continues to be an 
unresolved issue at all organizational levels, including education (Hartoga, et al, 2007; Hall, 2013). It is therefore 
necessary to develop effective actions on health and safety through the development of measures aimed at sectors 
and groups of workers specially exposed to occupational hazards, finding amongst them the construction and 
engineering fields (Sinha et al, 2007; Lam, 2008). Three strategic points to improve this situation are: advocate for 
training at all levels (Del Peso et al, 2013), achieving full conviction of the employer (Sanchez-Casas, 2013) and 
find joint strategies together with the responsible authorities (Benavides et al, 2013). Under this perspective, two 
agents coming from the public sphere of the Madrid Community ─UPM as an Institution of Higher Education 
training future engineers, and the Regional Institute for Health and Safety at Work, as public agency in charge of 
policies on Prevention in Madrid, which has as main objective to reduce workplace accidents─, have signed an 
agreement on Educational Cooperation within the context of the EHEA. This collaboration aims to introduce the 
culture of prevention in the training of future professionals in the areas of engineering, through a strategy of 
educational innovation, whose union nexus is found in developing relationships between the civil society and the 
business world from project-based learning perspective (De los Rios et al, 2010, 2011, 2013). In order to do this, 
final year projects (FYP) are used as backbone. Every UPM student has to do an obligatory final year project in 
order to get the degree. The final year project is their final academic stage and the beginning of their professional 
career. Thus, the FYP represents the university-company link and is the main element on which the alliance is UPM-
IRSST is established. 
  
2. Methodology 
 
The planning model used for designing the educational innovation strategy is called Working With People 
(WWP) (Cazorla et al, 2013). This is a model whose principle is to achieve development "by" people and not "for" 
people based on joint work from cooperative learning, which integrates the scientific basis of project-based learning 
(PBL) in Engineering Higher Education (De los Rios et al, 2010, 2011, 2013). This cooperative model integrates 
work from three main components intrinsic to the project: ethical-social, technical-entrepreneurial and political-
contextual. This requires identifying which stakeholders are the main actors found within each of these components. 
The ethical-social component covers the context of behavior, attitudes and values of the people who interact to 
promote, manage or direct a project. This component is developed mainly from the UPM as an entity responsible for 
the training of future engineers that will be incorporated into the labor market. The UPM’s educational system is 
based on professional competences (De los Rios-Carmenado, et al 2011) (Guerrero et al 2013) education. 
Professional competence is a package of knowledge, attitude, skills and relevant experience, which is required to be 
successful in any particular job (IPMA, 2009). The technical-entrepreneurial component integrates the key to be 
able to show engineering projects as an investment unit, a technical tool capable of generating a flow of goods and 
services that meet the objectives according to the demanded requirements and quality standards. This component is 
therefore developed prioritizing the needs of the companies involved in the field of labor prevention. Finally, the 
political-contextual component covers the key elements in order for the project to respond to the context where it is 
inserted. The administrator of this component is mainly the IRSST as main body capable of scheduling, coordinating 
and supporting training activities on health and safety (HSE); designing risk prevention programs and promoting 
HSE; ensuring coordination amongst authority agencies of the different public administrations; supporting and 
promoting activities developed by employers, workers and their respective organizations in order to improve HSE 
conditions; and reducing occupational risks through research and development of new effective forms of prevention. 
Seen from the components of the WWP, the IRSST and the UPM signed a cooperation agreement in 2007 which 
opens the doors to new relationships between public authorities and social agents, allowing for the creation of 
educational cooperation activities, and training and information proceedings on occupational risks prevention. 
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Fig.1. shows the elements involved in the planning process conducted through the model WWP. 
 
  
Fig. 1. Model Working With People applied to planning of the project’s innovation activities   
 
Having defined the components and the stakeholders involved, since the establishment of the agreement, a 
series of participatory workshops that followed a Focus Group methodology have been carried out. These 
workshops were conducted by teachers from various schools of the UPM, professionals from leading companies in 
the field of risk assessment, lawyers acting for legal advice and IRSST’s experts, together with the collaboration of 
students in their final years that contributed –as mentors– with their views as students about to enter the labor 
market. The coordination of these workshops was carried out by governing bodies of the UPM. During these 
workshops, future actions on the common elements of educational innovation –multidisciplinary projects, learning 
by doing and continuous improvement– regarding prevention and HSE (Cortes, 2010) were framed and established. 
Fig.2 displays the planning methodology for educational innovation actions, showing the interrelationships 
produced between the agents within the WWP’s components (Cazorla et al, 2013), and project-based learning (PBL) 
foundations (De los Ríos et al, 2010, 2011, 2013). 
 
Fig. 2. Metodología de formulación de la acciones. 
 
3. Results 
 
After the initial workshops, certain activities were carried out specifying the compromise levels of the planning 
agents to take them on board: “3” is the highest value and “0” the minimum (table 1).  
 
Table 1. An example of a table 
 
Actividad UPM COMPANIES IRSST 
Ethical-social 
component
Technical-
entrepreneurial
Political-
Contextual
UPM
COMPANIES IRSST
WWP WWP applied to this project
UPM
COMPANIES IRSST
Activities
Educational Innovation
FYP as backbone
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Training activities 3 1 2 
Dissemination activities 2 1 2 
Occupational risk prevention 1 3 2 
 
x Training activities: Among the activities found in the agreement, the training related ones stand out and are 
mainly aimed at Final Year Projects, as only by being educated in the culture of prevention will get the results 
expected on the improvement of risks prevention and its subsequent evaluation and eradication, thus being 
introduced in educational innovation strategy "continuous improvement." After completing the training 
activities, the new strategy on educational innovation was introduced: learning by doing. To achieve this 
purpose, students were introduced into real situations assessment work and risk analysis through the 
development of a workshop where they worked on projects already undertaken, incorporating their learning on 
health and safety. These workshops, led by experts on the field, helped students face the task of identifying risks 
within a project, developing their creativity and skills in the area of prevention. This way, cooperative learning 
occurs by integrating teaching and research with real problems concerning health and safety.  
During the training, legal liability issues of security coordination were addressed, as well as possible job 
opportunities in the field of HSE in which, above all, foreseeing possible accidents is considered a very 
important value. Thereby facilitating training from the technical, contextual and behavioral competences (IPMA 
Model). 
x Dissemination activities: When it is required to introduce a change in the "modus operandi” it is very convenient 
to begin by performing a diffusion of the new work approach in all the groups involved.  This is why the task of 
diffusion takes on a vital role in this agreement, and finds its maximum exponent in the celebration of a 
competition on the Incorporation of Preventive Aspects on Occupational Risks for Final Year Projects, where 
four awards of 600€ and four honorable mentions are being delivered to students who submitted the project and 
are positively assessed by the relevant jury. This activity has the advantage that favors the use of real problems 
in the field of Health and Safety from a project execution view point, combining cooperative learning where the 
teaching and the researcher fields blend together. 
x  Occupational Risk Prevention: En las instalaciones de la UPM se organiza una jornada anual de dos días de 
duración en la que las empresas dedicadas al sector de la Prevención como el IRSST exponen sus experiencias y 
recomendaciones. Esta conjunción de empresa, alumnos e Instituto (IRSST) contribuye a desarrollar y consolidar 
las políticas dentro de los Planes Directores de Prevención de Riesgos Laborales de la Comunidad de Madrid, así 
como se abordan problemas reales del ámbito profesional de la Seguridad y Salud. La estrategia de innovación 
educativa llevada a cabo mediante estas jornadas es demostrar que los proyectos que incorporan el Estudio de 
Seguridad y Salud son multidisciplinares, siendo diversas las temáticas de los Proyectos Final de Carrera que 
requieren dicho estudio. 
In the UPM facilities, a two days fair is organized, in which the companies engaged in the sector as the IRSST 
Prevention describe their experiences and recommendations. This combination of business, students and Institute 
(IRSST) helps develop and strengthen policies in the Master Plans for the Prevention of Occupational Risks in 
the Community of Madrid, as well as addressing real professional problems in the field of HSE. The strategy of 
educational innovation accomplished by this conference demonstrates that the projects incorporating Health and 
Safety are multidisciplinary, being many the different themes that require this study for Final Year Projects. 
 
Table 2 shows the different educational innovation strategies dealt by each activity and the advantages of 
executing them. 
 
Table 2. Strategies and advantages of each activity within the agreement  
 
Activities Advantages Strategies of educational innovation 
Training activities -Cooperative learning through teaching-research integration 
-Real problems on HSE are dealt with  
-Training from technical, contextual and behavioral 
competences  
Continuos improvement 
Learning by doing 
Evaluation and learning on professional 
competences 
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Dissemination activities - Real problems on HSE are dealt with 
- Cooperative learning through teaching-research integration 
- Continuos improvement 
- Multidisciplinary Projects 
- Learning by doing 
Occupational risk 
prevention 
- Cooperative learning through teaching-research integration 
-Help developing and consolidating policies within the 
Master Plans on Occupational Risk Prevention in Madrid  
- Multidisciplinary Projects 
- Students employability 
- University-company  
 
4. Conclusions 
 
With the work achieved during these years of the agreement, a new issue to address has arisen from a WWP 
model and PBL foundations; the social reality of workplace accidents and the culture of prevention. This 
opportunity permits to work towards a solution from the beginning, investing all efforts on training future 
engineering professionals, combining teaching and research. This training allows UPM graduates to deal with real 
problems in the field of HSE through their FYP before entering the labor market. Up to year 2013 over 100 FYP 
have been elaborated and over 1000 students have been trained under this agreement. 
The line of work followed, draws on the Cycle of Continuous Improvement, aiming to prevent, rather than 
correct, potentially dangerous situations; and seeks –through the knowledge of the policies within the Master Plans 
for the Prevention of Occupational Risks– to rely on the implementation of prevention plans within universities 
themselves. These actions serve as an example for workers, teachers and students, who through surveys have shown 
their interest on risk prevention issues. The educational innovation’s framework, from a professional competences 
point of view, has allowed leading safety criteria to go from basic levels up to being introduced in FYP and reaching 
a first contact with the workplace. 
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